Opposing actions of rosiglitazone and resveratrol on mineralization in human vascular smooth muscle cells.
Arteriosclerotic vascular disease is a major cardiac health problem in westernized countries and the primary cause of mortality in diabetic patients. Recent data have raised serious safety concerns with the antidiabetic rosiglitazone, a thiazolidinedione with peroxisome proliferator-activated receptor γ (PPAR-γ) agonistic activity, in regard to cardiovascular risks. A common feature of atherosclerosis is vascular mineralization. The latter is formed by vascular smooth muscle cells (VSMC) through complex processes that are similar to mineralization in bone. The aim of the current study was to investigate the effect of rosiglitazone on mineralization in cultured human VSMCs. We found that rosiglitazone stimulated mineralization by, at least in part, induction of caspase-dependent apoptosis. Furthermore, rosiglitazone-induced oxidative stress was correlated with stimulated osteoblast-like differentiation of VSMCs. Treatment of rosiglitazone-supplemented VSMC cultures with the caloric restriction mimetic and antioxidant resveratrol diminished rosiglitazone-induced oxidative stress, osteoblast-like differentiation and mineralization. In conclusion, this study reveals novel insights into the relationship of rosiglitazone and cardiovascular events by providing a model that links rosiglitazone-induced osteoblast-like differentiation, oxidative stress and apoptosis with mineralization in VSMCs. In addition, we position resveratrol in this model acting to reduce rosiglitazone-induced oxidative stress, osteoblast-like VSMC differentiation and mineralization.